Patients with a high total nevus count (TNC) merit a totalbody examination, but a simple strategy to identify these high-risk individuals is essentially missing. The aim of this study was to investigate the correlation between the number of melanocytic nevi on both arms and the TNC, and to evaluate patient variables that may have an effect on this association. In this multicenter, cross-sectional study, 2175 patients were examined and the mean number of arm nevi in relation to TNC was calculated. A mean value of fewer than 10 arm nevi was found in patients with TNC lower than 51 and a mean value of greater than 19 arm nevi was scored in patients with TNC greater than 50. These values remained unchanged after adjustment for various patient variables. In relation to TNC greater than 50, the presence of 20 or more arm nevi had specificity and negative predictive values of 95.2 and 89.6%, respectively. The sensitivity was 65.5% in patients younger than 50 years of age and 37.5% in the older age group. The number of arm nevi was significantly higher in individuals with a history of melanoma and in those with a melanoma detected during the study period. The presence of 20 or more nevi on the arms is an independent predictor of a high TNC and risk of melanoma. This sign thus represents a simple and rapid screening tool for either the primary care physician or the dermatologist to help identify high-risk patients.
Patients with a high total nevus count (TNC) merit a totalbody examination, but a simple strategy to identify these high-risk individuals is essentially missing. The aim of this study was to investigate the correlation between the number of melanocytic nevi on both arms and the TNC, and to evaluate patient variables that may have an effect on this association. In this multicenter, cross-sectional study, 2175 patients were examined and the mean number of arm nevi in relation to TNC was calculated. A mean value of fewer than 10 arm nevi was found in patients with TNC lower than 51 and a mean value of greater than 19 arm nevi was scored in patients with TNC greater than 50. These values remained unchanged after adjustment for various patient variables. In relation to TNC greater than 50, the presence of 20 or more arm nevi had specificity and negative predictive values of 95.2 and 89.6%, respectively. The sensitivity was 65.5% in patients younger than 50 years of age and 37.5% in the older age group. The number of arm nevi was significantly higher in individuals with a history of melanoma and in those with a melanoma detected during the study period. The presence of 20 or more nevi on the arms is an independent predictor of a high TNC and risk of melanoma. This sign thus represents a simple and rapid screening tool for either the primary care physician or the dermatologist to help identify high-risk patients. Background Total-body skin examination (TBSE) is a recommended method to facilitate early detection of melanoma, particularly in high-risk patients. For example, current American Cancer Society guidelines recommend that cancer-related screening, including skin examination, be part of a general periodic health examination (Smith et al., 2009) . However, surveys of both general practitioners (GPs) and dermatologists have shown that the majority of respondents do not routinely perform skin cancer screening on their adult patients (Kirsner et al., 1999; Federman et al., 2002) .
The risk of missing melanoma or nonmelanoma skin cancer (NMSC) is relatively high in patients seen by GPs and dermatologists who do not routinely perform TBSE. It has been estimated that 63% of patients diagnosed with melanoma had seen their GP in the year before diagnosis (Geller et al., 1992) . However, only 20% of these individuals received a physician skin cancer examination and only 24% examined their own skin during that time. Therefore, to improve the detection rates of early melanoma, it appears prudent for the busy GP to be able to conveniently and rapidly identify highrisk patients for periodic skin cancer examinations (Geller et al., 2004) . Furthermore, in a previous study involving dermatologist consultations for patients with focused skin symptoms (who would not normally receive a routine TBSE), we found that the risk of missing one malignancy if not performing TBSE was 2.17% (Argenziano et al., 2012) . In that study, we examined 14 381 patients and calculated that 47 patients needed to be examined to detect one skin malignancy and 400 patients needed to be assessed to detect one melanoma. These results suggest that TBSE, and not simply a problem-focused approach, should at least be considered for selected, high-risk patients.
One of the strongest risk factors for melanoma is the presence of a high number of melanocytic nevi on the entire body, especially in patients younger than 60 years of age (Gandini et al., 2005) . These high-risk patients certainly merit a TBSE, but in a busy clinical setting, performing a TBSE can be time consuming and somewhat impractical, and a simple strategy to identify these individuals is essentially missing. It has been suggested that the presence of 20 or more nevi on the arms is associated with an increased risk of melanoma compared with patients with lower nevi counts at this anatomic site (Gandini et al., 2005; Quéreux et al., 2011) . This clue might facilitate the selection of high-risk patients who require a TBSE but, currently, studies of adults that link a high number of nevi on the arms with a high total nevus count (TNC) are few in number and are of a relatively small sample size (English et al., 1988; Augustsson et al., 1992; Fariñas-Alvarez et al., 1999) . The aims of the present study were to investigate the strength of the correlation between the number of nevi on both arms and the TNC in a large cohort of adult patients, and to test whether other patient variables have an effect on this association.
Materials and methods
The study was designed as a multicenter, cross-sectional study and approved by the ethics board of the Arcispedale Santa Maria Nuova IRCCS of Reggio Emilia, Italy. The participating sites were two dermatology clinics (Nis, Serbia; and Thessaloniki, Greece) and two specialized pigmented lesion clinics (Reggio Emilia and Rome, Italy) affiliated with academic institutions, and one dermatology private practice (Konstanz, Germany).
During a period of 4 months (February-May 2012), all consecutive patients seeking a dermatologic consultation were considered for recruitment. Failure to provide written informed consent was the only exclusion criterion. We used an electronic data sheet to record patient data, which consisted of age, sex, reason for consultation, skin phototype (according to the Fitzpatrick classification), history of sunburns before the age of 20 years, personal and family history of melanoma and/or NMSC, number of nevi on both arms (i.e. including both common and 'atypical' nevi, size > 2 mm, excluding freckles or lentigines), TNC (0-10, 11-50, 51-100, and > 100 nevi), and presence of freckles or lentigines. After patient examination (performed by a dermatologist), lesions suggestive of melanoma or NMSC were excised or biopsied. The histopathologic diagnosis was recorded for each of the biopsied or excised lesions.
Absolute numbers and percentages of the patient variables were calculated. Continuous variables are given as mean and the SD unless otherwise specified. Analysis of variance was used for the calculation of adjusted means of arm nevus counts per TNC by adding age, sex, reason for consultation, skin phototype, and presence of freckles as covariates. We used χ 2 -tests for the comparison of proportions. A logistic regression analysis was used for multivariable analysis. All given P-values are two-tailed, and a P-value less than 0.05 indicates statistical significance.
Results

General data
During a period of 4 months, 2175 patients were recruited in five centers in Italy, Germany, Greece, and Serbia. The mean age of the patients was 44.6 years (SD 17.2 years), and 1215 (55.9%) were women. About twothirds (N = 1440, 66.2%) of the study patients sought consultation for a skin tumor check, followed by 453 (20.8%) patients consulting for an inflammatory or infectious skin disease, and 282 (13%) patients for other skin disorders. Most patients had skin phototype III (N = 978, 45%) or II (N = 934, 42.9%), followed by skin type IV (N = 138, 6.3%) and I (N = 125, 5.7%). Fairskinned patients (skin types I and II) were most frequently seen in Germany and Serbia (61.5%), compared with patients from Italy and Greece, where patients with skin types III and IV were slightly prevalent (58.8%). In all, 275 (12.6%) and 158 (7.3%) patients reported a personal history of melanoma or NMSC, respectively, and 120 (5.5%) and 141 (6.5%) patients reported a family history of melanoma or NMSC, respectively. A personal history of melanoma was more frequently reported by patients recruited in pigmented lesion clinics than in general dermatology clinics (23.2 vs. 5.5%).
Prediction of the total nevus count by number of arm nevi
As shown in Fig. 1 , an increasing number of nevi on both arms was associated with a higher TNC. A mean value of fewer than 10 arm nevi was found in patients with TNC lower than 51 and a mean value of more than 19 arm nevi was scored in patients with TNC greater than 50. These mean values remained almost unchanged after adjustment for age, sex, reason for consultation, skin phototype, presence of freckles or lentigines, and recruiting center (Table 1) .
In relation to a TNC of more than 50 nevi [a common threshold to distinguish high-risk from moderate-risk or low-risk patients (Holly et al., 1987) ], the presence of 20 or more arm nevi had sensitivity and specificity values of 59.8 and 95.2%, respectively, with positive and negative predictive values of 77.6 and 89.6%, respectively (Table 2) .
When subdividing patients into two groups aged below 51 years and above 50 years, remarkable differences were found in terms of TNC and arm nevi. Patients in the younger age group had a TNC greater than 50 more frequently (374 of 1424 patients, 26.3%) compared with patients in the older age group (96 of 751 patients, 12.8%), and more frequently had more than 19 arm nevi (21.8% of patients) compared with older patients (6.8% of patients). As shown in Table 3 , the mean number of arm nevi was higher than 20 in the younger age group with TNC greater than 50, whereas it was constantly below 20 in the older age group, independent of the TNC. The sensitivity of the 20 nevi rule for TNC greater than 50 was 65.5% in the younger age group and 37.5% in the older age group, with a specificity of 93.7 and 97.7%, respectively.
Number of arm nevi and history of skin malignancies
The number of nevi on the arms was significantly associated with a history of melanoma. The mean number of arm nevi in individuals with a personal history of melanoma was 13 (SD 15) and significantly higher than that in individuals without a history of melanoma, who had a mean of nine nevi (SD 11; P < 0.001). In the univariable analysis, 19.2% of patients with skin type I had a history of melanoma in comparison with 15.7% with skin type II, 10.1% with skin type III, and 5.6% with skin type IV (P < 0.001). Individuals with freckles (n = 1252) had a personal history of melanoma in 23.0% (n = 208) compared with 5.0% (n = 63) of 903 individuals without freckles (P < 0.001). Of 1079 individuals who reported having a least one sunburn before the age of 20, 17.9% (n = 193) had a personal history of melanoma compared with 7.2% (n = 78) of 1089 individuals who reported no sunburn (P < 0.001). Patients with a personal history of melanoma were significantly older than patients without a personal history of melanoma (52 15 vs. 43 17 years; P < 0.001). Other factors (sex and family history of melanoma) were not associated with a personal history of melanoma in the univariable analysis. In a multivariable analysis (Table 4) , the number of nevi on the arms was significantly and independently associated with a history of melanoma after controlling for potential confounders. The number of nevi on the arms was not associated with a history of NMSC (data not shown).
Number of arm nevi and skin malignancies detected during the study period
After TBSE, 318 suspicious lesions were excised or biopsied, with histopathologic examination indicating 39 Numbers are adjusted for age, sex, reason for consultation, skin phototype, presence of freckles, and recruiting center. P-value for difference between groups < 0.001 (ANOVA). melanomas, 140 NMSC, and 139 benign lesions. The number of nevi on the arms was associated significantly with a melanoma detected during the study period. The mean number of arm nevi in the 39 individuals with excised melanoma was 16 (SD 12) and significantly higher than that in individuals without a history of melanoma, who had a mean of nine (SD 11; P < 0.001). In the univariable analysis, all other factors (age, sex, personal history of melanoma, family history of melanoma, freckling, and skin type) were not significantly associated with a melanoma detected during the study period. In a multivariable analysis (Table 5) , the number of nevi on the arms remained the only variable that was associated significantly with the diagnosis of melanoma. The number of nevi on the arms was not associated significantly with a NMSC detected during the study period (data not shown).
Discussion
The development of an accurate, simple, and practical method for the identification of high-risk patients for melanoma has the potential to improve physicians' motivation to perform TBSE or refer patients for TBSE. This may translate into the detection of thinner melanomas, which is currently the only strategy to decrease melanoma mortality (Epstein et al., 1999; Brady et al., 2000; Richard et al., 2000; McPherson et al., 2006; Peuvrel et al., 2009; Aitken et al., 2010; McGuire et al., 2011) .
The 20 nevi on the arms rule can be considered a quick, simple, and accurate method for identification of highrisk patients. First, it involves a convenient and fast examination of a portion of the body that is frequently uncovered and easily inspected. Second, calculation of arm nevi does not require special expertise as it consists of simply counting the number of moles that are larger than 2 mm and that do not resemble a freckle or solar lentigo. As such, an accurate count can be performed by either the GP or the dermatologist, and an approximate count might even be carried out by the patient as selfscreening (Quéreux et al., 2011) . Third, in our study involving a relatively large sample size of patients, the rule was predictive of a high TNC, which is one of the strongest risk factors for melanoma ( Fig. 2) (Holman and Armstrong, 1984; Grob et al., 1990; Garbe et al., 1994; Gandini et al., 2005; Rhodes, 2006; MacKie et al., 2009; Stratigos and Katsambas, 2009 ).
As largely expected by the different melanoma risk profiles in different age groups, the 20 nevi rule appears to apply more specifically to patients younger than 50 years of age. In the latter age group, this sign had 65.5% sensitivity for TNC greater than 50, compared with only 37.5% sensitivity in the older age group. Overall, the specificity and the negative predictive value of the 20 nevi sign were 95.2 and 89.6%, respectively. This means that only about 5% of low-risk patients (TNC < 50) were found to be falsely positive for the 20 nevi sign and about 10% of patients negative for the 20 nevi sign were highrisk patients (TNC > 50).
The association of numerous arm nevi and increased risk of melanoma has been reported in a number of studies. For example, Holman and Armstrong reported an increased risk of melanoma for patients with numerous palpable nevi on the arms compared with patients with no palpable nevi at this site. In their study, a count of 5-9 nevi was associated with a four-fold higher risk of melanoma, and a count of 10 or more nevi was associated with an 11-fold higher risk (Holman and Armstrong, 1984) . Grob et al. (1990) found that the presence of four or more nevi on one forearm (i.e. left side) was associated with an approximately two-fold greater risk for melanoma compared with patients with no nevi at this anatomical site. The association of more than 20 nevi on the arms and increased risk of melanoma in patients aged younger than 60 years has also been reported recently in a case-control study testing three methods for scoring the risk of melanoma (Quéreux et al., 2011) . Comparably, in a multivariable model that also included age, skin type, history of sunburns, freckling, and family history of melanoma, we found that the number of nevi on the arms was significantly higher and independently associated with individuals with a history of melanoma (as reported by the patient, but not verified) and with individuals with a melanoma detected during the study period.
The 20 nevi rule can thus be generally considered a simple screening tool to detect high-risk melanoma patients younger than 50 years of age. However, these results appear to differ for older patients. In a previous study assessing the risk of missing a skin cancer if TBSE was not performed, we found several factors to be associated significantly with the risk of melanoma (Argenziano et al., 2012) . Among these, older age per se was associated with increased risk. Overall, we calculated that 400 patients need to be examined to detect one melanoma, but this figure was reduced to only about 200 patients in the age group of more than 60 years. Other associated factors included a history of previous NMSC, fair skin type, the presence of an equivocal lesion on a problem or uncovered area, but not the number of nevi. These results suggest that risk factors for melanoma vary with age. In effect, two different age-related groups of high-risk melanoma patients can be identified: the first, where the risk of melanoma is related to the number of nevi (i.e. in younger patients, <50 years) and the second where the risk of melanoma is associated with evidence of chronic sun-damaged skin (i.e. older patients). Thus, we recommend performing a TBSE on patients older than 50 years who have chronically sun-damaged skin on uncovered areas (i.e. dermatoheliosis, with numerous solar lentigines and/or actinic keratoses). The latter represents a fast and simple guide to detect high-risk patients in this age group, but this needs confirmation by further studies.
A limitation of our study might be related to the fact that patients were included from dermatology and pigmented lesion clinics in Europe. As these patients had a reason to visit a dermatology clinic, they may have had more nevi and a higher prevalence of melanoma than patients visiting a general clinical practice. The results of this study may therefore not be generalizable to all clinical situations.
Conclusion
For patients younger than 50 years old, the presence of 20 or more nevi on the arms is an independent predictor of a high TNC and risk of melanoma. It thus represents a simple and rapid screening tool for either the primary care physician or the dermatologist to help identify highrisk patients to be examined by TBSE.
